and 23 are in independent form and Claims 10 through 24 remain for consideration in this 
case. Favorable reconsideration of all-remaining claims is respectfully requested. 

Cancellation of Claims 1 to 9 renders rejection of them moot. Of those 
claims remaining, numbers 10 through 15 and 19 through 23 were rejected as anticipated 
t under 35 U.S.C. § 102(e) by U.S. Patent No. 6,075,799 (Uchida, et al). Claims 17, 18, 23, 
and 24 were rejected under 35 U.S.C. § 103(a) as being obvious over the Uchida Patent. 

Finally, Claim 16 was rejected as being obvious over the Uchida Patent 
taken in conjunction with U.S. Patent No. 4,063,189 (Scifres, et al.). 

As set forth in amended Claim 10, applicant's invention is aJaser that 
comprises a first region with a first waveguide that includes a first diffraction grating, and a 
second region with a second waveguide that includes a second diffraction grating. A phase 
controlling region has a third waveguide and includes control means for controlling an 
effective refractive index of the third waveguide. The phase controlling region, the first 
region and the second region are serially coupled in order along a light propagation 
direction in the laser. These elements are constructed such that a coupling coefficient of 
the first region adjacent the phase controlling region is smaller than a coupling coefficient 
of the second region. Further, the first and second diffraction gratings have a common 
value of pitch. 

Antecedent basis for amendments made to Claim 10, as welTaslhoseto 
Claims 19, 20, and 23, is found at page 1 1, line 27 through page 12, line 4 of the 
specification as filed. 

Thus, a notable feature of the subject invention as set forth in Claim 10 is 
that two regions having different coupling coefficients are provided in series with a phase 



controlling region such that the region having the smaller coupling coefficient is adjacent 
the phase controlling region. The diffraction gratings of the two regions nevertheless have 
a common value of pitch. The different coupling coefficients of the regions result from 
differentiating the depths of the diffraction gratings. Therefore, the present invention 
provides the advantage that the return light from the phase controlling region is increased, 
and through the control of the phase controlling region modulation of an oscillation mode 
can be effectively and stabily accomplished. 

It is respectively submitted that the Uchida Patent neither discloses nor 
suggests Applicant's invention as set forth in Claim 10. More particularly, in the 
embodiment of the Uchida invention referred to in the Official Action and described at 
column 28, the Uchida device is a semiconductor laser which has a phase controlling 
region and a DBR region that includes ten grading regions with gratings 3207 of ten 
different pitches. These pitches range from 325 nm to 328.6 nm with intervals of 0.4 runs 
therebetween. Thus, it is submitted, that the Uchida Patent does not disclose or suggest a 
device such as is claimed having two diffraction gratings that have the same value of pitch 
but different coupling coefficients. 

Applicant wishes to make reference to the work "Semiconductor Laser and 

LighL^ggEfed^j^uit" published by Ohmsha Limited (1984) at page 327, (a copy of 

portions of which is enclosed), an English language translation of which reads: 

One example of wavelength dependency of reflection factor R is shown in 
Fig. 11 * 1 8. At a point of p = P 0 = q nl A, the reflection factor is 
maximal. Wavelength, X p =2 n n eq/ P 01 , which corresponds to p 01 , is 
usually called Bragg wavelength. When a loss of the medium a is zero, the 
reflection factor R 0 at X = X$ gets simple and is obtained by Rq = tanh 2 k L b 
(11* 48). The bigger the coupling coefficient k and the longer length L B of 
the distributed reflector gets, the bigger the reflection factor R$ becomes. 
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In the above description the pitch of the diffraction grating (distributed 
reflector) is indicated by A. Thus, pitch of the diffraction grating is a parameter that 
determines the wavelength (Bragg wavelength) at which the reflection factor is maximum. 
In contradistinction, the coupling coefficient k is a parameter that determines the reflection 
factor at the Bragg wavelength. Thus, the pitch of the grating and the coupling 
coefficient are completely different. 

According to the subject invention, the region having the smaller coupling 
coefficient, namely the region where a reflection factor is smaller at the same wavelength, 
is provided adjacent the phase controlling region. With such structure, the control of the 
phase controlling region of the modulation of the device can be made larger. 

Therefore, Applicant again submits the subject invention is neither 
anticipated nor rendered obvious by Uchida Patent. 

As set forth in amended Claim 19, Applicant's invention is a method for 
driving a laser comprising the step of preparing the laser essentially as defined in Claim 10. 
Claim 19 additionally includes the step of changing a current injected into or a reverse 
voltage applied to the phase controlling region of the laser to change at least one of a 
polarization mode and a wavelength of light output from the laser. It is respectfully 
submitted that, for the reasons set forth with respect to Claim 10, the Uchida Patent neither 
anticipates nor renders obvious Applicant's invention as set forth in Claim 19. 



Amended Claim 20 is directed to a light transmitter comprising a laser, 
again essentially as defined by amended Claim 10. The light transmitter further includes 
control means for controlling light output from the laser in accordance with a transmission 
signal, and a mode selector for selecting a component of a desired mode from the light 
output from the laser. 

Therefore, it is submitted that, for the reasons set forth with respect to 
amended Claim 10, the Uchida Patent neither anticipates nor renders obvious Applicant's 
invention as set forth in amended Claim 20. » 

As set forth in amended Claim 23, Applicant's invention is an optical 
communication system for communicating over a light transmission line that transmits a 
signal from a transmitter side to a receiver side. The system includes a light transmitter for 
transmitting light of a signal through the light transmission line that comprises a laser, 
essentially as defined in amended Claim 10, along with control means and a mode selector 
essentially as defined in amended Claim 20. The communication system further includes a 
receiver for receiving and detecting an intensity modulated signal transmitted from the 
laser through the light transmission line. 

Accordingly, it is again submitted that the Uchida Patent can neither 
anticipate nor render obvious Applicant's invention as set forth in amended Claim 23. 

The Scifres Patent relates to a semiconductor laseTthat has cleaved-faces t 

However, it is respectfully submitted that this reference does not disclose the use of two 
diffraction gratings having different coupling coefficients. Therefore, it is submitted that 
the Scifres Patent cannot supply the teachings missing from the Uchida Patent such as 
would render any of Applicant's claims obvious. 
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The claims in the subject application other than those discussed in detail 



above are each dependent from one or more of those independent claims and are, therefore, 
believed to be patentable for the same reasons. Since each dependent claim is also deemed 
to define an additional aspect of the invention, however, the individual reconsideration of 
the patentability of each on its own merits is respectfully requested. 

In view of the foregoing amendments and remarks, applicant respectfully 
requests favorable consideration and early passage to issue of the present application. 

Applicant's undersigned attorney may be reached in our New York Office 
by telephone at (212) 218-2100. All correspondence should continue to be directed to our 
below listed address. 



Respectfully submitted, 




Attorney for Applicant 
Registration No. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE TO SPECIFICATION ^ 

The paragraph starting at page 13, line 5 and ending at page 13, line 24, was 
replaced with the following: 

—The operation of the first embodiment will be described. When a forward 
bias is applied across the first electrode 10 and the third electrode 12, oscillation of the 
DFB laser occurs above a [cirtain] certain current amount. In this case, the circulation 
phase of light oscillated in the cavity satisfies the oscillation condition. Here, the 
circulation phase is a phase shift that the light shows when the light circulates once in the 
cavity. In this state, when a current is injected into the phase adjusting region 23 across the 
second and third electrodes 1 1 and 12 to change the effective refractive index of the 
waveguide in this region 23, the phase will be changed in light reflected by the reflective 
layer 14 and returning to the DFB laser region 22. As a result, the oscillation wavelength 
prior to the current injection into the region 23 comes to deviate from the circulation-phase 
condition and light thereat ceases. Thus, the oscillation mode turns to another wavelength 
or polarization mode that satisfies the circulation-phase condition. -- 

The paragraph starting at page 16, line 14 and ending at page 17, line 5 was 
replaced with the following paragraph. 

—The operation of the second embodiment will be described. In this 
embodiment, when a current injected into the portion of the DFB laser region 120 directly 
adjacent to the phase adjusting region 121 is decreased, the influence of light returning 
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from the phase adjusting region 121 is effectively imparted to the oscillation mode of the 
laser. Thus, the second embodiment can be operated similarly to the first embodiment, 
even though no diffraction gratings with different coupling coefficients [is] are formed in 
the laser. If only such polarization switching operation is desired, the DFB laser region 
120 only needs to be divided into two regions. However, since the DFB laser region 120 is 
divided into three regions in the second embodiment, the oscillation wavelength can also 
be readily controlled when amounts of currents injected into the two regions under the two 
electrodes 10-1 and 10-2 on the side of the antireflection layer 1 13 are varied, i.e., uneven 
current injection is performed.— 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE TO CLAIMS 
10. (Amended) A laser comprising: 

a first region with a first waveguide, said first waveguide including a 
first diffraction grating; 

a second region with a second waveguide, said second waveguide 
including a second diffraction grating; and 

a phase controlling region with a third waveguide, said phase 
controlling region including control means for controlling an effective refractive index of 
said third waveguide[, and]; said phase controlling region, said first region and said second 
region being serially coupled along a light propagation direction in this order, and being 
constructed such that a coupling coefficient of said first region adjacent to said phase 
controlling region [being set] is smaller than a coupling coefficient of said second region, 
and said first and second diffraction gratings have a common value of pitch . 

19. (Amended) A method for driving a laser, said method comprising 
"thFsteps'of : — _ 

preparing a laser including: 

a first region with a first waveguide, said first waveguide including a 
first diffraction grating; 
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a second region with a second waveguide, said second waveguide 
including a second diffraction grating; and 

a phase controlling region with a third waveguide, said phase 
controlling region including [phase] control means for controlling an effective refractive 
index of said third waveguide [, and]; said phase controlling region, said first region and 
said second region being serially coupled [to each other] along a light propagation direction 
in this order, and being constructed such that [light to said first region from said phase 
controlling region is enlarged relatively to light to said phase controlling region from said 
first region; and] a coupling coefficient of said first region adjacent to said phase 
controlling region is smaller than a coupling coefficient of said second region, and said first 
and second diffraction gratings have a common value of pitch; and 

changing a current injected into or a reverse voltage applied to the phase 
controlling region to change at least one of a polarization mode and a waveguide of light 
output from the laser. 

20. (Amended) A sight transmitter comprising: 
a laser including: 

a first region with a first waveguide, said first waveguide including a 
first diffraction grating; ~ " ' - — ■ 

a second region with a second waveguide, said second waveguide 
including a second diffraction grating; and 

a phase controlling region with a third waveguide, said phase 
controlling region including [phase] control means for controlling an effective refractive 
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index of said third waveguide[, and]^ said phase controlling region, said first region and 
said second region being serially coupled [to each other] along a light propagation direction 
in this order, and being constructed such that [light to said first region from said phase 
controlling region is enlarged relatively to light to said phase controlling region from said 
first region;] a coupling coefficient of said first region adjacent to said phase controlling 
region is smaller than a coupling coefficient of said second region, and said first and 
second diffraction gratings have a common value of pitch; 

control means for controlling light output from said laser in accordance with 
a transmission signal; and 

a mode selector for selecting a component of a desired mode from the light 
output from said laser. 

23. (Amended) An optical communication system for communicating 
over a line transmission line that transmits a signal from a transmitter side to a receiver 
side, said system comprising: 

a light transmitter for transmitting light of a signal through the light 
transmission line including: 

a laser including: ! - 

a first region with a first waveguide', said first waveguide~inclu(Jing"a~ 
first diffraction grating; 

a second region with a second waveguide, said second waveguide 
including a second diffraction grating; and 
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a phase controlling region with a third waveguide, said phase 
controlling region including [phase] control means for controlling an effective refractive 
index of said third waveguide [, and]; said phase controlling region, said first region and 
said second region being serially coupled [to each other]* along a light propagation direction 
in this order, and being constructed such that [light to said first region from said phase 
controlling region is enlarged relatively to light to said phase controlling region from said 
first region;] a coupling coefficient of said first region adjacent to said phase controlling 
region is smaller than a coupling coefficient of said second region, and said first and 
second diffraction gratings have a common value of pitch; 

control means for controlling light output from said laser in 
accordance with a transmission signal; and 

a mode selector for selecting a component of a desired mode from 
the light output from said laser; and 

a receiver for receiving and detecting an intensity-modulated signal 
transmitted from the laser through the light transmission line. 
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